Molecular cloning and expression analysis of the gene encoding proline dehydrogenase from Jatropha curcas L.
Proline dehydrogenase (ProDH) (EC 1.5.99.8) is a key enzyme in the catabolism of proline. The enzyme JcProDH and its complementary DNA (cDNA) were isolated from Jatropha curcas L., an important woody oil plant used as a raw material for biodiesels. It has been classified as a member of the Pro_dh superfamily based on multiple sequence alignment, phylogenetic characterization, and its role in proline catabolism. Its cDNA is 1674 bp in length with a complete open reading frame of 1485 bp, which encodes a polypeptide chain of 494 amino acids with a predicted molecular mass of 54 kD and a pI of 8.27. Phylogenetic analysis indicated that JcProDH showed high similarity with ProDH from other plants. Reverse transcription PCR (RT-PCR) analysis revealed that JcProDH was especially abundant in the seeds and flowers but scarcely present in the stems, roots, and leaves. In addition, the expression of JcProDH increased in leaves experiencing environmental stress such as cold (5 °C), heat (42 °C), salt (300 mM), and drought (30 % PEG6000). The JcProDH protein was successfully expressed in the yeast strain INVSc1 and showed high enzyme activity in proline catabolism. This result confirmed that the JcProDH gene negatively participated in the stress response.